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1020020062820 



;^ mX[: 2002/11/11 
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1020020062820 '^^>: 2002/11/11 

^x^6\] pq-e). 3^^^ ^3.<^ <a4€ ^^^^^^ «<3-^^ ^>7l ^^g^ 5^w.5]-iEfl 
^ iqw. ^Hl ^^Sr^l^l 

^ %^^7]^; ^7] ^S. tifl^l5]T^, ^1-71 ^^t}^ ^^^^ ^#71 Sq-; 

7l ^7] s]-^ i^s. ell^^l^i ^5. ^Ml flfl^l 

£ 1 
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1020020062820 #^ '^^>: 2002/11/11 

sl-^^^^-f^ ^>7l ^1-^^ ^]o]y^^ {SELF-SEEDED FABRY-PEROT 

LASER DEVICE FOR WAVELENGTH DIVISION MULTIPLEXING SYSTEM} 

S. 1^ ^ ^^S] v}^^^ m ^^^^^^^ ^7] 

3J|lti.e]-3J(]^ r^]o]:^:\ y^^]c^ M-E^-tfl^ £^ , 

£ 5 1^^] £ 8^ ^7] 5ll<^l^i ^^1^ ^tb i^V'a^t]: 

^^lo^ ^A^^ u|-^ifl^ 
£ 11^ ^ H>^^t!: ^13 ^^1<^1«^1 4^^^^^ ^>7l 
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1020020062820 %:^ '^^7.}: 2002/11/11 

(wavelength-division-multiplexed: WDM)^ ^1 

^7l-<a;^l-^j-(passive optical network: PON)^ ^ 7}<^ 
^HlTll ^<^:^ :iL-B-^ ol-g-^H ^tfl^ ^i-A] a-^h]^^ >ll^tb^. 

H]^ ^^o] ^^^>ji z^- 7><a^>7> ^^^>^ ^5.^ ^A] A^wl^, -g-^ 
^ ^cfl# ^7)1 ^-§-^ ^ ^-^H, 7>'^^;^H1^1 ^<=^€ i-^^ 5^^* ^7>^o.^>^ 

(central office: 00)4 7><a;^]-c]-6iiA-l ^-^s)- ^7] 

^11^ efl<:>l^-1 ol2ll«^l(distributed feedback 
laser array: DFB laser array), e^l<^l^Kmulti-frequency Laser : MFL), i^S^ 

wj-^o^ ^-^(spectrum-sliced light source), wl^-^^J ^"^1 J*il«.s1 
efl<:>l^i (mode- locked Fabry-Perot laser with incoherent light) ^l^^Si^-. 
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1020020062820 ^^ o^^y, 2002/11/11 

^ ^E-^Coptical filter) SE^ £4^^ ^;^K waveguide grating router: WGR)-!- 

^cf. ole^tb ^^E^ «^ «j.A^o^ :g-^o.^A-l light emitting 

diode: LED), 2.^^ i^<^l-2.-f^(superluminescent diode: SLD), 511^.^-511^ eflo];^-] 
(Fabry-Perot laser: FP laser). ^^7] ^-^(fiber amplifier light source), 

^ q-ol^i.-^^ ^A^-^ ^^7] ^^3zj. wl:?VA^A^ ^^oil^i 

cfl^^^ :^Al:^-i- ^B) JES|-S.^ ol-§-*H ^^M^ 

^ ^^7l( isolator )7l- ^a^s];^! ellol;^-]<Hl ^<?J^H 5^:^- :^ 

^o]^:\6\] ^<y^ ;g o. ^]o]:^^^ ^^a^i^ i^M^ A]^^ 

^^]s:>^ jx].^,^^ 

^Jil- jL^o^s. ^2it}c^ ^^^V^ ^-f s.:^ 
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1020020062820 ^^ ^^>: 2002/11/11 

^^(mode partition noise)<^l ^tb ^^^}7} 4]^s^|-cf^ ^^o] 9X^. 

^^^^^ cfl^ol pfl-o 71-:l>^^^^ (coherent )<^1 ^^.q- 

^ ^^*><^ ^^^-6- ^^7l<HlAi ^S^^i)^ ^><g «j-#^(amplified spontaneous 

emission light: ASE light)* i^S^ ^^^H ^-^^^^ ^fl^# 

* ^1^^ ^ 9X^ ^^71 ^^(spectrum-sliced fiber 

amplifier light source)<:>l ^l^sj^tj-. HH-iM-, <:>]e1t!: ^^S^ 1}--^^ ^-^^ 

^ ^fl^o] rf^ cfl^^ltil- ^^^1-71 LiNbOs ^^^l^q- JI7H 

^ 9X^. neiM-, 5ll-aB]-sll^ £ll<^l;^i7> jl^ ^T^e] ^si^ofl ^^tb sj-^^- 
oi-qe}, ^^].c^ 3i|lwe]-3j|l^ efl^l^^-lsl #^ ^i^o^ s.^ ^cf ^ 

5|-^ol ^;^o|] w.^^ x[s.7} S\B.S. Afl^A]- 

(dispersion effect ^Sfl ^g^o] ^7].:^§].t:]. 



JL^^ cflojEi ^^ofl ^^a.:^ '^^]^^ ^:a.*>^A^:£ #Hfl<iil h] 
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1020020062820 #^ ^^f: 2002/11/11 

^y]^ ^^1^* *M*>7l ^^H, ^ ^^ofl ^^ol] 5^^^^ 

Cf^ 13-^^ ^1-71 ^7^^ 511 W. 5] -Jill ^ ^]o]y^ ^^1^. ^HSl-S.^ ^^1- ^^^^V^^, ^ 

^71 ^oil ^«rAl7l^ ^^«:7l5q.; ^7] ^S. ^ol] tifl^l£)B^, ^^-j] ^ 

^^^m ^^^^ ^^7ls+; ^7] iEofl <^^slP^, >a-7l iMl- -i-^ 

^<^1 2l«fl ;^>7l ;^>7l Sj-^SI >S-7l ^L:^^ 

Sfl^l^i ^d-71 >^o|l «fl^lS)XJ^. ^^^S^ ^7l*>l^, ^7] ^7]^ 

^7] ^11 ^Hll7l» i^ttt:]-. 



^ a-s^>;<l ^711 ^1-71 ^^>c^ ^5^t!:4. 

:£ 1^ ^ w>^^tb ^11 ^^^^ ^}7] 

3J|lti.B]-iJll^ Z]]o]7;\ M-Bftfl^ lE^olcf. ^7] ^^^-n^ eHo]^-] :^^^]^ 

^3.(260)^ ^^J-^^ ^^s^^ 7]^^ ^^S^}^. %^^7] 

(optical circulator. 110)^, ^^-^ ^^7] (140)s1-. ^]<^]7^ ^€(230)31-, ;«lll ^^7] 
(splitter. 130)1- i^s^>o^ ^^^^cf. 

■^71 ^^^71(110)^ ^11 i^^l^lS iM* ^wl^V^. ^7] y^]3 S.B.S. % 
^71 ^11 ^Hfl7l(130) ^ f^^7l(140)# 7\^^] -^7] m S-^S. <'^^^ 
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1020020062820 #^ "U^}- 2002/11/11 

(i2o)» ^^^^v^, ^7] 41 ^^s. ^^x^ ^7] 42 s-^s. %:^^Jl, ^>7i 

42 ^^Sl^ ^^^^ ^7] 43 

<16> >^7l ^>a-^ ^^71(140)^ ^7] ^H(120) ^4 ^^^]^S.S.^ ^^^>^ 

#s.^>D^, ;^ll i^^l ;^13 ^^7] (170, 190, 220) ^ ^^12 ^^^-^(180,210)5^-, 
^^(150)4, ^12 ^afl7](160)^, tfl-^ ^EKbandpass filter: BPF, 200)1- 

<i7> ^7] 41 ^ 42 ^-^ -a- (180, 210)^ sls.^ ^^s^ 

-^7] ^^^>i=^, ^1-71 -^S.(120) ^Hl ^1 -^a^slJS^ 

^7] 41 ^ 42 ^^^-B-( 180,210)3.^ <H# ^7> ^>a-H-(erbium doped 

fiber: EDF)* >^>-§-^ ^ SX^. 
<18> ^1-71 ^-^(150).^ ^7] 41 ^ ;^12 ^^-H-(180,210)# ^'^^}7] ^tb 

7l^^^^ 3}-^V^ ^^(150)^^^ 4^]^^ 

<19> ^7l ;^112 ^afl7l(160)^ ^7] ^7]^-c^^7] 41 ^^^-B- 

(180)«^1 ^^Al7lJl. u^T^^l ^^^^ >H12 ^-^-g- ^^^-H-(210)<^1 m^^l^cf. -^1-71 

^12 ^Bll7l(160)^ ;^ll ^ ;*112 ^^-^-(180,210)31 ^cj-ofl ^^^1^171 

4^4. ^7] 41 ^ ^12 ^^-§- ^^-6-(180,210)^ ^Ij- ^^(£^, ^^)€c1-. 
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1020020062820 %■^ 'U^}: 2002/11/11 

-^y] tfl^ 1-^ €E-i(200)^ ^7] ^ ^]2 #^-8- ^-^^^C 180. 210)^ A>oloil HI] 

*S ^J-'*"!- ^-i-Camplified spontaneous emission noise: ASE noise)-i- ^17]?!:^. 

ifl^l »13 ^^71(170, 190, 220)^ z^-zj- ^7] ^^^Vfe ^^^» ncflS # 

(130)sq- ^71 7^11 ^^-g- 0.(180)0] A>ol, ^7] ^11 #^-g- ^^^-^(180)^]- >^7l cfl 
^ ^B](200)^ A>ol, Iie]j7 ^^-g- ^^-B-(210)^ ^^^71(110) 

^ AH oil tifl^l^cf. 

^7] ellol^-] :t^(230)^ ^7] ^^^71(110)^ m S.^^] 9^^^^ , ^7] ^12 S. 

^9 ^>7i ^]-7i ^7] 

^^S. ^7] no];^ ^-^(230)^ c]-^^ 3i|la.e:|-5E|l^ ^<^]^^(250)m: 5L^*H 

^^^51^01. ^1-71 eflo];^-] :t^(230)Sl ^^^^ ^H]*] #3^:^7lo11 o^a^ , ^7] ti.B]-3Jll 
^ efl<^l^i(250)^ tJi\t}<:^ o]^. 7l^^>7l^ t!:^. 

£ 2 ifl^l £ 4^ 2llti.s]-3Jil^ ell<^l7io] ^^^1-71 ^^V t^lrolc]-. 

cf. ^7] 3Eflw.s1-3E)i^ 5llol;^i(250)^ #^^>^ e]loi>5]5>].^ ^e) 

^]]o]z] Cfol^o.^0] ^^o] ojs. ^Ajo]] i^ej. ^ 7flo] ^Al o. 

ol^-i(250)<^l ^Al^o] :^ >i:^E^ol £.Als]c>| o;^ 0.13] ^ ^ 46]]^ ^7] s>\ 
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1020020062820 ^^ ^t;]-: 2002/11/11 

. ^7] ^Ai^o^ s}-^j-az). o^^ls:}:^] >^7l ^ ^.e) ^ efl o] (250) ^ 4€- 

-i-^ >^7l ^^JlSl 4^3-3}- ^71 3|lti.Ej-3J|l^ 5^1 <il ^-1(250) si 51)- 

^(SE^, #^5]^ t-^^cf. £ 4«^1 Hl-fif o. 

^7] nM.^-^]^ sfl<^l ^-1(250)1- "^^^ i]]o]:^^"^jL 
^^3}. o^;«fl5]<H 2|-^l-2|-oi ^^i7i ^i-oli- ol^M ^>(|l^(side mode 

suppression ratio: SMSR) «>1 e^- Ji *H , "y^S.-^ ^^1^<^1 ^7>^^-s- >^7l 3J|1 w.e|-3ill^ 

ell^l;^i(250)<^lAi ^>3^>^ S.B. ^ ^^^-a-^ JL2l-(dispersion 

effect )<^1 /5l^>7> ^4i*>7ll ^cf. ti:l-e)-Al, ^^7] e^] 

^1^1(250)» ^S^-^^S.^ ^^]^o_s. Jl^^ c|l«:>lElS ^7lE) ^ ^cf. 

t:fAl £. 1^ ^S^V^, ^7] ^o]7^ ^-^(230)^ im s)-^^^ cf^S)-7l(240)Sf, N 
7BS1 3^11 w. si -3^11* ellol^i(250)^ SW<=^ ^^^^cf. 

^7] 4^^^ ^1-^^71(240)^ ^7l ^^«:7l(110)fil S.:^^ ^^5)^ ^^«H1 
^^l^V^ *>M-2l cl-#5l- -SJEiil-, Hl-^oll ^;^l3r>^ N 7llSl ^cff-^ ^Hlt!:i=|-. 

1=1-^51-71 (240)^ ^7l Cl-^sl- %^SLm ^t:l-^5|-^>c^ ^7) 

^1=1-^51- SLE-^s. >a-7l ^t:!-^^ SLS-i-s <a^^ i^S^ ^ 

cV-g- cl-^^^>ol ^7l cl-^^l- ^ES. ^^t-Vcf. >S-7l 2}-;^^^ i=l-#^7l(240)S.^ 

^7l zl- 3)1^.51-3^1^ ell ^1^-1 (250)^ ^14^^ iSiSl- ^^islt^, ^71 ^cf^ 
^ *«11 ^^^^^ 9]^ :^}7] ^^^oil ttl-el-A-l 54:^0^ 
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1020020062820 %■^ '^:^\- 2002/11/11 

<27> ^7] m ^Wfl7l(130)^ ^H(120) ^-^l tifl^l^l^. ^7] %^€-7l(110)^ ;*fl3 

^^o\]A] 4^^^ %^S.^ ^7l*H, ^7l ^71^ ^^S.^ ^7] 

<28> £ 5 tfl^l £ 8^ ^7] n^^-n^ eflol^^l ^3)-^ >i^^>7l c1-<y=t!: 

^ M-Bl-^ £^-i-<^li:q-. ^7] rf^^ eflolxi(250)ofl^i 

^ 4^1-1-5] ^>7l "^4^^ trf^ 

^ ^^'^] ^7] 4^^^^ ^-^ 51-71(240)31 ^fl^ ^^^i -^1-71 si-^j-^ 

1- t:f^^7l(240)<^l^i ^J^^-El^ :±:^S^ ^^Jlfe 5. 5<^1 SA]^ a>fif 

^^^.^(310)^ M-ef'^t)-. ^Aj^S K^]% ^ ^^S^(320)^ ^7l 311-^^^ 
71(240)^ cfl^-i- M-B^-^cl-. att. ^7l s^^j-^^ 4^ Sl-71 (240)^1 cf^sl- 

#3r>c^ 4^2^-^ H 6<H1 £^1^ H>sf ^ rii^E^^ M-Bl-vflcf. 

>a-7l T^^^^ ^71 ^^^7l(iiO)i4 >^7l ;^li ^Ml|7l(i30)l- q-^ 

7] %Aj^ ^^7l(140)<>11 <a^€^-. ^71 ^7] m €*^7l(170)l- 

71 ^-^j^(i80)<^l ^^5)^^, ^^-g- ^^j-B-(i80)<^l ^ 

S. 7<^1 £Al€ ^ >r^JE^^ ^7] ^7] 

^12 ^^71(190)1- -^^^V*:^ ^7l :tBl (200)011 ^^"71 ifl^ -f-J^l- € 

Bl(200)# ^^^^ S. S-^l J£Al^ wl-sq- ^ ^^S.^^^ M-Bj-^fli^. -^M ^ 

^ ^eK200)«- *3l.*H ^7] ^12 ^^-g- %>a-B-(210)<^l ^^S^ 

^11 ^4^21-^ ^^^^ ^7l ^^«:7l(110)# ^ 

7] 4^^^ cl-^2h7K240)<^l <a^Sl<^ ^I^^SI-^^. ^4^^^ :il#^Sl :t^S# 21- 
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1020020062820 ^^ <^;^>: 2002/11/11 

eflol;5](250)<Hl 7\7] 

7l(l30)ofl ^tfl ^3(260)S. -R-5.5]<H ^^^c^-. ^7] ^]<^]^U250)^ 

JL^S] t^]o]B] AlJiofl iij-E^ J17]-^ ^S7l7> g^^^ 

tfl^ :f-3)- ^Bl(200)^ ^><^ «j-A> ^-|-( amplified spontaneous emission 
noise: ASE noise)* n]7]^^ 7]^ ^^1^^ 7l^£. 

S. 9^ -^1-71 ^-^5|-7l(240)<H] <y^£lcH ^1^^^ ^^S.^ 
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1020020062820 %^ <^^7.}: 2002/11/11 

% q-E^vfl £igolcf. s.^]^ vi].s>\- ^o]^ ^7] 511 (250)31 # 

^ ^^S. ^'^^-o] ^7] i=f#Sl-7l(240)^ ;^>-H- ^^^^ ^^(free spectral 

range: FSR):e.t:f ^cf^ ^7] ^^^^ 4#S|-7l (240)<^1 ^^5l<>1 ^^^M^ 

S.^ ^rflE^^ ^7] 311-^^^ c1-^2|-7K 240)^1 y^>-^ i^E^ ^^-^S. ^^;?1 

c^^] sl-^J-^oji ^^ll^}7fl ^Cf. i?]:^!:. o]^]^ %^^7} ^7] ^^^-H- ^^7l(l40)» ^4 

*V<=^ 3?|]H. 51-3)1^ ^]<^]^H250)^] zicfls 'S^^ii}-^ o^&l sl-^oil 

^7] 3J0ti.ei-5)i^ ^]o]7i\(250)<^^^ 311-^ tn^oii j^?^ ^^e. 

^^-H- €^ Jl^zl-Cdispersion effect)* -R-^^>o.l ^^7]^ ^-tl ^S. 

# ;^*>a1?1:E.S JL^^ :^7]^ ^^^>^ l:7>^e>i:f. ^1-71 rfl^ ^ 

Hi (200)^ ^7] no]7:\{250)B\ i^E^ cfl^^ ^7] i^^^ll- c|.^^7l 

(240)^ tl: ^>-H- i^S^ oj^sl-o) cfl^ o.^ ^lt!:^H ^ ^^M^ ^-ilJl^ 

^^S^o] ^ 7]]o^ 3X}-:^cflA-lnl. t}B.^ Jl^o^ t-llo]El» ;^7l ^^^^^ ^ 

«>^^ ^1-711^, Hj-Sl- iEllti.el-jJll^ e11ol>5l :3-^l6|l ^^y({]o]7] 

(polarization controller: PC)# ^^l^^S^ ;^>7l ^tfl^l^ ^cf. 

2ilw.e]-5)l* eflo]^^ ^^jo^ ^A^^ M-El-ifl^ i^<^l°l. £ 11^ ^ Hj-^^tl- ^13 

^Ajc^lofl rt).3. B).;g-«.^tq-^ «j.Alo^ ;^].7] ff|ly.sl-5]l^ eflo];^^ ^^lo^ ^A^^ u^. 

Hl-tfl^ s^oitq.. 3£ 10 ^ £ noil jj|iwei-3J|i^ Blloi^^ :£ lofl j^a]^ 
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1020020062820 #^ <U^}: 2002/11/11 

eflo]^-] ;^J-^lo^ ^A^oil ^^;^lol7l(570,770)'?>^ ^^Itt ^1^*>J1^ 
^^sr>^S, o]^!- 7l7l]l- 511^1-7] ^7] ^^^1<>|71(570,770)<^1 7] 

-£ 10^ ^S^V^a. ^^«-7l(410)^q- 2)-^^^ ^^^7](540)^ ^}o]6\] ^%:^]o]7] 
(570)7> afl^lslt^, ^>7l 71(570)^ ^7] ^^^71(410)^4 ^i-7l s)-^^^ 

71(540) ^Vol'Hl ^«S^>^ cf^s}-^ ^^^5] ^1<H*H ^>7l JL#^ ^t^A] 

S. 11-i: ^S^l-ia, cf#S)-7l(740)^ ^cf^S)- ^L^sf 2]- 3)] a.E)-3Ell^ 

511 ^-1(750) ^H<^ ^^^l<^7l(770)7> ufl^lslti^, >a-7l ^^;^H7l(770)^ ^7l ^c]-^ 
5j- iMsq- ^7l 3?llti.5l-3J|l-^ 5llol;^^(750) A>olo)l ^^^>^ ^^^s^^ 

•y^s:^ ^>ll#^ ^>7l #^1- ^ t!-i=l-. 

5)1 ol^^ ^■17>S1 3?|]H.S1-3?I1^ eilol;^^^ A}^^ a^nV ol-qe). J17}^ «21-^ ^2:71* 

^V-g-^V^l cfloiBl ^i^ofl Tti-ei- ^2^7} 7>^*>c|-^ oj^oi o^t:^^ 
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1020020062820 #^ "^^V: 2002/11/11 

^£1- >I1<>1*H ^^J- 1^^^ Si^-^^S.^ ^3.S. -^^^^ Sl-^J-^^ t^^^^ ^ 

(saturation) ^tfl<^l^i ^^^V^fl ^^f. , ^^J:7l- 

Bl-^* ^l^];^-!* A>^*>i;-le1-3E JL^Q^ cflolEi -y^S-^B 
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1020020062820 ^^ 'U^}- 2002/11/11 

[^^%^ 11 

^3.d\] eflol^-l ^^loi] oXo]A\, 

^; 

^7] tifl^lslT^, ^^^m ^-^^-a- ^^7]s>^; 

7^7] ^71 <q-^ iMS. #^s>^ Eflol^-l ^^^4; 

^7] ^S. ^o\] n^]S]x^, ^7] ^^^^ 'U^9 ^7]^}T^, ^7] ^7]^ ^7] 

^3.S. #^§>^ m ^wfl7l« s|-^^%rf^ «j-^o^ 

2] 

Si^^i. ^71 5|lol>^^ 

#^^>^ ^^^^^ cff^5i-7l<4; 
-^7] ^rf^^^ ^ffl ^>7l ^^g^ofl irj-e^-A^ ^V7l sj-^J-^l 
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1020020062820 ^^ '^y^}: 2002/11/11 

^ *m 4^^^!^^ ^^^^ ^}7] 

oil ^1 -ii^SlH^ Bfl^l^ Till ^ ;^12 ^4-§- ^^^^4; 

^7] ^^^^ ^7]^H ^11 ^t^l^l^, ^^^1 

^7] ;^12 ^t^l7l7l ^tb >112 ^tifl7ll- i^^H T^^^^^ 

4] 

^13%H1 ^7l ^^71^, 

Zi-^ ^7l *3fAl7lJl n ^«o^^o.S. ^^*>^ ^m^^. ^7] m 

^wfl7lsl- ^7] AVo], ^7] ;Hll ^ ;^12 #^-g- ^^^-a-^ A>ol, jusi 

^ ^^7] ^12 ^^^-H-Sf ^7l %^^7]^ Al-Ojo^l ^>^1^ tifl^l^ ^11 tfl^] ^13 

7l# cl ^^^^ ^^1-2.5. sj-^^^n]-^ 7}7] 3j(lti.El-3Jll^ ello];^-! 
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1020020062820 "^^l-: 2002/11/11 

[^^^J- 51 

61 

cf^ iS-<54^ ;^l-7l ^^^^ eflol^^ 
[^^^J- 71 

zi- Bfl^l£]T^, H AHs. ^^^^ ^H*>^ cf^Sl ^^;^fl 
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1020020062820 *^ ""^^V^ 2002/11/11 
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1020020062820 



W^ ^^^}- 2002/11/11 
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1020020062820 
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